Deficiency of chaperonin 60 in Down's syndrome.
Patients with Down syndrome (DS) and Alzheimer's disease (AD) share a number of characteristic neuropathologic lesions. Several lines of evidence suggest that mitochondria and the oxidative stress response are involved in the pathogenesis of both conditions. In the process of investigating the stress response in DS, we discovered a defective basal expression of a major mitochondrial heat shock protein, chaperonin 60 (Cpn60) in non-transformed dermal fibroblast cell lines from DS individuals. Such a defect was not present in control cells that had been cultured under identical physiological growth conditions. A quantitative analysis by Western blots showed a marked reduction of Cpn60 per equal amount of total protein in DS cells to an average of 35% of normal. Northern blot studies confirmed the defect and also showed a marked reduction of the mRNA signal for Cpn60 in all the DS cell lines. To gain further information, experiments were conducted to study the rate of de-novo synthesis of Cpn60 at normal and supraoptimal temperatures in DS and controls. Results showed no significant differences between the two study groups. HSP60 is important in mitochondrial function and defects in these organelles have been reported in DS and AD. Thus, the findings may have potential implications in the neuropathology of DS.